Immune sera were prepared in rabbits by the injection of living and acetonekilled cells of 
The etiological agent of epididymitis in rams was isolated independently in Australia (16) and in New Zealand (4), and was described as a Brucella-like organism. It has subsequently been reported in the United States (9) and in other parts of the world. Buddle (3) described the organism as a stable nonsmooth form of Brucella, and, on the basis of its cultural characteristics, he assigned it to the genus Brucella as a new species, B. ovis. Meyer and Cameron (10) suggested that this organism was not properly classified, one of the reasons being that it displayed no serological relationship with smooth Brucella antigen in agglutination tests. The Subcommittee on the Taxonomy of Brucella of the International Committee on Bacteriological Nomenclature was not satisfied that the organism was a member of the genus Brucella and advised further study (Report, 1966 ,Ag/ml. The tanned, sensitized cells were washed twice in three volumes of phosphate-buffered saline (pH 6.4) containing 0.6% normal rabbit serum, and were resuspended to 2% in this diluent. Plastic trays with cups (2-mi volume) were employed for the test. Doubling dilutions of serum were prepared in the cups, and sensitized cells (0.05 ml of cells to 0.5 ml of serum dilution) were added. The hemagglutination pattern was determined after 3 hr at room temperature.
Precipitation tests. Immunoelectrophoresis was performed according to the micromethod described by Scheidegger (15) with the modifications described by Chordi et al. (6) . A Thomas (model 21) electrophoretic chamber was used. Ouchterlony agar gel diffusion reactions were carried out on glass slides [1 by 3 inches (2.54 by 7.62 cm)].
Absorbed sera for immunoelectrophoresis were obtained by mixing 25 mg of lyophilized antigen per ml of serum, placing the mixture on a shaker at 37 C for 2 hr, removing it to 4 C for 18 hr, and centrifuging to remove the precipitated antigen. If the homologous precipitins were not entirely removed, the serum was absorbed with 50 mg of dry antigen per ml.
RESULTS
Agglutination and agglutinin-absorption tests. The agglutination reactions observed with the three antigens and the sera before and after absorption with the three antigens are shown in Fig. 1 With a given serum the majority of the lines were common to the three strains, but in each case the homologous system revealed an additional antigen.
Results with immunoelectrophoresis. Table 3 presents a summary of the results obtained in the immunoelectrophoretic analysis of the three soluble antigens by use of unabsorbed and absorbed sera from hyperimmunized rabbits, with references made to the appropriate figure. Table  3 and Fig. 2, 3, and 4 show that the three unabsorbed sera produced 8 to 11 lines with all of the antigens. The homologous antigen-antibody combination usually developed sharper lines and several more lines than heterologous combinations. The exact number of lines was difficult to determine from the photographs, and there was a slight variation in number of lines when reactions were repeated. Reciprocal absorptions were performed to show that the majority of the antigens revealed with immunoelectrophoresis were common to the three cultures. Sufficient antigen was employed to remove all precipitins for the absorbing antigen, but this did not always remove all precipitins for the other antigens (see Table 3 ). B. ovis antigen produced at least 11 lines with its homologous serum. All could be We cannot estimate the exact number of antigens per strain from the present data, but further studies are in progress. Some of the apparent antigenic differences may be merely quantitative as suggested by Olitzki (11) . There is, however, at least one qualitative difference in antigens between smooth B. melitensis and the other cultures. This is shown by the diffuse line which appears close to the smooth B. melitensis antigen well and is developed only by the smooth B. melitensis antiserum (see Fig. 4 Table 4 gives the allergic skin reactions of rabbits tested 8.5 weeks after infection with living organisms. The rabbit given smooth B. melitensis was still heavily infected at the time of the skin test (as shown by the autopsy results 10 days later), and the three doses of the three antigens all stimulated allergic reactions in this rabbit. The other rabbits were less reactive, but some cross-reactivity of the antigens was observed. A normal rabbit given the same injections showed no reactions.
DIscussioN
Buddle (3) Spain, 1965) ; methods similar to those described in the present paper were used, except that rabbits were hyperimmunized for 2 months instead of 1 month. It appeared that only minor quantitative differences existed among the soluble antigens of the three Brucella species, and, therefore, we did not think it necessary to include B. abortus and B. suis antigens in the present study. We observed that the majority of the soluble antigens of B.
ovis and B. melitensis were identical.
It might be thought that soluble antigens are less specific than whole-cell antigens and that cross-reactions between brucellae and other gram-negative organisms would be expected. Olitzki and Godinger (12) tested the antigenic relationship of 60 strains of Brucellaceae, Enterobacteriaceae, and Pseudomonadaceae by the agar gel precipitation technique. Rabbits were immunized with soluble antigens prepared from acetone-killed, ultrasonically treated cells of each strain. Three B. abortus cultures and one culture each of B. melitensis and B. suis were studied. Organisms which are reputed to cross-react with Brucella were included (e.g., Pseudomonas aeruginosa, Proteus vulgaris, Vibrio comma, Pasteurella tularensis, and Bordetella pertussis). The Brucella antigens formed six lines with their own sera but none with any other sera. The Brucella antisera did not produce lines with any heterologous antigens, with the exception of two lines formed with B. pertussis. Olitzki and Godinger (12) concluded that the members of the genus Brucella have little antigenic relationship with other gram-negative bacteria.
The extensive cross-reactions which we have shown between the soluble antigens of B. melitensis and B. ovis are added evidence that B. ovis belongs in the genus Brucella as first described by Buddle (3) . An investigation is underway in which we are comparing the soluble antigens of Brucella with similarly prepared antigens from other genera in the family Brucellaceae.
